Abstract
Part 3: Preparing the 'Ca 2+ loaded' tissue for microscopy
Careful pinning of the tissue is necessary in order to minimize spontaneous movement of the tissue (a property of imaging of smooth muscle cells from relatively intact tissue) and to facilitate the location of a suitable site for imaging (as a flat piece of tissue may be surveyed in two dimensions, rather than three).
1. Rinse the tissue in bubbled PSS for at least 5 mins. 2. Mount in Sylgard-lined preparation dish, stretching the tissue (slightly) to form a flat sheet. Avoid using long 'pins' that may scratch the objective; use instead short lengths of 25-50 μm diameter silver wire as 'pins' and insert at an angle. 3. Position the preparation dish on the microscope stage, being careful to ensure that the PSS does not escape from the Sylgard-lined area of the dish (as this may lead to a large area being covered in PSS, when the superfusion begins). 4. Switch on the pump in order to superfuse the preparation with PSS. A rate of 100 ml per hour is often employed. 5. Switch on the heater unit. 6. Place the inflow and outflow tubes and temperature probe on the preparation dish (affixing each to the metal strip by the magnet on its base).
The height of the tip of the outflow tube will determine the depth of the PSS. Be careful to ensure that the outflow is actually removing PSS (as it sometimes does not initially). 7. Set the temperature on the heater unit to reach the desired temperature, e.g. 33-35 C. 8. Allow the tissue to equilibrate for at least 10 mins.
Part 4: Selection of site to image
Exposure to excitation illumination will photobleach the indicator, so avoid using for more than a few seconds at a time.
1. With a low power objective (10x or 20x) use epifluorescence, exciting with a blue light, to view the smooth muscle and identify a suitable region to monitor. Try to pick a site based on: movement (which should be minimal) and the number of smooth muscle cells in the field. Bright 'structures' may cause a high number of 'false positives' in the image detection algorithm, so avoid sites with large numbers of (e.g.) interspersed epithelial cells or fibroblasts. 2. Switch to a higher power objective (40x). 3. Rotate the stage or the optical axis so the smooth muscle cell (s) lies horizontal (i.e. parallel to the rapid scan axis).
Part 5: Confocal microscopy
The details of how the confocal microscope is 'set up' are specific to each microscope type, but the key considerations are: speed (minimum of 5 Hz is required for most Ca 2+ transients); resolution and size of field (both of which are traded-off with speed). Some of the following protocol is specific to a Leica SP2 upright confocal microscope. A typical protocol is: 100 frame series, acquired at 5 Hz (256 x 256 pixels; approx. 100 x 100 μm) or 13.5 Hz (256 x 64 pixels; approx. 100 x 25 μm). The scanning head set to move bi-directionally (to maximize acquisition speed) and acquire at 1000 Hz per line.
1. Close the pinhole to one 'airy disk'. 2. Set the laser (488 nm) power between 25 and 35% on the AOTF; this value is a trade-off between brightness and photobleaching. (The latter being a particular problem during long recordings.) 3. Acquire six series per site, and four -six sites per 'treatment'. It's common to aim to monitor the same six sites pre-drug (i.e. 'control') and post-drug, although significant photobleaching may cause the experimenter to deviate from this. 4. It is essential with Ca 2+ imaging that 'time controls' are performed. 4 . We use a Leica SP2 confocal microscope, the software (Leica LCS) for which generates each series as a single viewable 'movie' within the software, but saves as individual frames. To reconstruct frames into series: (i) Make sure that all the 'frames' to be reconstructed are in a single folder (e.g. 'DataFolder> Tiffs').
Part 6: Preparation for analysis
(ii) Select Plugins [Menu]> Macros> Leica_SP2_Stacker. Select the root directory (e.g. 'DataFolder'). Select the desired folder from the drop-down list (e.g. 'Tiffs/'). Select an output directory or generate a new one (e.g. 'DataFolder> Stacks'). The script will then reconstruct series from individual frames.
Discussion
Choice of fluorescent Ca 2+ indicator 
Inhibition of spontaneous contractility
The spontaneous contractility of smooth muscle organs may be reduced pharmacologically, such as by blocking the movement of Ca 2+ through Alternatively, contraction may be prevented 'downstream' through the inhibition of myosin light chain kinase e.g. by wortmannin
